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COSMOLOGICAL COSTANT vs “Something else”
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Dark Energy- a recent analysis for w(z)

• We sample w(z) in 5 redshift bins up to z=1:

• We use CMB (WMAP5,QUAD, ACBAR) data, 

BAO DR7, Weak Lensing from CFHFTLS, ISW 

data, Supernovae from UNION and 

BAO DR7, Weak Lensing from CFHFTLS, ISW 

data, Supernovae from UNION and 

CONSTITUTION datasets.
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CMB+WL+BAO+UNION+ISW
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No evidence from current data for deviations from a cosmological 

constant 



Modifying Gravity at Large Scales

Inside the Solar-system, GR is tested with a post-Newtonian parameters

using the Eddington-Robertson-Schiff metric (with α=1):

In GR, β=γ=1.   Lunar-ranging and time-delay with spacecraft give

In similar spirit, GR can be tested at cosmological length scales for

cosmological perturbations (Bertschinger 2006; Caldwell, Cooray & Melchiorri 2007)

At late-times today 

in GR, ϖ=0

ϖ is time-dependent; CCM choice:



CMB modifications are 

essentially changes to the ISW

Weak lensing modificationsWeak lensing modifications

are a combination of φ+ψ and

growth function. 

Daniel, Caldwell, Cooray & Melchiorri 2008

Fu et al. CHFTLS



Blue: WMAP5 data only

Red: Combinining all current data (CMB+WL+SNIa)

Daniel, Caldwell, Cooray, Melchiorri, Serra, Phys.Rev.D80:023532,2009 
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Variations in Newton’s Gravitational Constant G

Expressing the evolution of

perturbations in Fourier Spaceperturbations in Fourier Space

a variation of G simply rescales

the wavenumbers:

However, recombination introduces

a preferred timescale. Changing G

Galli, Melchiorri, Smoot, Zahn, Phys.Rev.D80:023508,2009

a preferred timescale. Changing G

has the effect of changing the

Recombination epoch.
















